Study Design. Multiphase cross-sectional survey of musculoskeletal pain.
Musculoskeletal disorders are common and place a considerable burden on primary and secondary health care services. The Tameside Musculoskeletal Project was set up in 1996 in order to establish the healthcare needs of the population of the former West Pennine Health Authority. The project was composed of a three-phase community based cross-sectional survey. Phase I used a screening questionnaire to establish the prevalence of musculoskeletal pain in a variety of anatomic sites. Phase II was a site-specific questionnaire that asked about severity and associated disability. Phase III was an examination of selected individuals. Some of the results of phase I have been published. 1 Of the adult population, 48.5% had experienced musculoskeletal pain lasting for at least 1 week in the previous month. Low back pain was the most commonly reported symptom, with an estimated 1-month-period prevalence of 23%. The equivalent estimate for neck pain was 14%.
Several other population surveys have estimated the prevalence of back pain, 2, 3, 4 while the prevalence of neck pain in the community has been researched less extensively in the United Kingdom. 5 Many episodes of spinal pain detected in population surveys may be short-lived and associated with no functional disability. Such benign episodes of pain do not require any healthcare intervention. A Department of Health healthcare needs assessment document highlighted the need for populationbased prevalence estimates of disability levels, pain intensity, and duration using explicit measures. 6 Hillman et al 2 provided estimates of chronicity and disability associated with low back pain but did not investigate factors predicting disability. Similarly, there are few data on disability associated with neck pain.
In this article, back and neck pain (spinal pain) are stratified by intensity, chronicity, and disability, providing estimates of clinically significant pain for healthcare needs assessment and service planning. Independent predictors of disabling pain are also investigated.
Patients and Methods
Setting. Subjects were sampled from three general practices with list sizes of over 10,000 adults in West Pennine, a predominantly urban area east of Manchester.
Survey Methods. Survey methods are reported in detail elsewhere. 1 In brief, the sample was divided into eight age-sex strata using age groups 16 to 44 years, 45 to 64 years, 65 to 74 years, and 75 years or older. Approximately 250 subjects per practice were sampled per stratum in order to achieve precise stratum-specific prevalence estimates. Each subject was sent a phase I screening questionnaire inquiring about musculoskeletal symptoms, height, weight, employment status, and sociodemographic data. Nonresponders were sent reminders at 4 and 8 weeks.
The Townsend index was used as an ecological marker for the socioeconomic status of individual subjects. 7 This index measures area-level material deprivation by combining four national census variables (percent of population unemployed, percent of households with no car, percent of households overcrowded, percent of households not owner-occupied) into a composite score. Precalculated scores were downloaded from the Census Dissemination Unit (http://census.ac.uk/cdu) and allocated to individual subjects by enumeration district (ED) of residence (the ED being the smallest unit of census geography). The subjects' scores were then categorized into quintiles (i.e., division of a frequency distribution into five equal groups according to the 20th, 40th, 60th, and 80th percentiles) that were derived using the distribution of scores for all EDs in England and Wales. Carstairs scores 8 were used in our earlier analyses, 1 as Townsend scores could not be allocated at that time to the smallest level of census geography (the ED). Townsend scores were devised for England and Wales, whereas Carstairs were devised for Scotland, so the former measure was used in this study. Body mass index (BMI) was calculated in the standard way (i.e., kg/m 2 ), and missing data were imputed using multivariate imputation.
Subjects were asked whether, over the last month, they had experienced pain lasting for more than 1 week in any of seven areas (back, neck, shoulder, elbow, hand, hip, knee) or in multiple joints. Subjects were asked to indicate their predominant ("most troublesome") pain site.
The phase I questionnaire included the modified Health Assessment Questionnaire (mHAQ), 9 composed of eight questions on physical function. Scores range from zero (no disability) to 3. The mHAQ is a shortened version of the Stanford Health Assessment Questionnaire, 10 which was developed for use in patients with rheumatoid arthritis. It has also been validated in patients with osteoarthritis 11 and other generalized musculoskeletal problems. 1 We used it to assess physical disability in the community and to enable comparison between different pain sites. We validated the use of the mHAQ in people with back or neck pain by examining the association between a number of definitions of spinal pain severity and mHAQ score. The employment status category "not working due to ill-health or disability" was used as another definition of disability.
Positive respondents at phase I were sent up to two sitespecific phase II questionnaires. Subjects reporting pain in three or more areas or "pain in most joints" received a questionnaire on multiple joint symptoms plus a questionnaire regarding their predominant pain site. Intensity of pain was coded on an ordinal scale ("none" to "worst imaginable"). Intense pain was defined as a reported level of "moderate" or above. The phase II back pain questionnaire included the modified Oswestry Low Back Pain Disability score (i.e., nine out of 10 components). 12 This validated measure of disability due to back pain is scored on a linear scale from 0 (no disability) to 100. 13 The Northwick Park Neck Pain Questionnaire, 14 which measures disability, was unavailable when this study was designed. However, four items from the Oswestry Questionnaire were adapted for neck pain (Appendix). A composite percentage score was calculated on the same basis as that for the Oswestry and Northwick Park scales. A score of 25% or more was used to define disability for both the Oswestry and four-item neck pain disability scales. 15 The phase II questionnaires included a question on chronicity (i.e., years since the problem commenced).
Summary of Definitions
• Spinal pain, back or neck pain (1 week 16 Survey estimation commands were used to take account of the unequal probability stratified sampling design, 17 having applied age-sex stratum specific sampling probability weights to each subject. Phase I. Age-specific proportions were calculated, and survey estimator adjusted proportions were calculated across age strata. Prevalence rates for women, men, and all adults were extrapolated to the Health Authority population using direct standardization. Confidence interval (CIs) were calculated using the Confidence Interval Analysis package (BMJ Publishing Group, London, UK). 18 Logistic regression was used to test for interactions by gender in the age-specific prevalence trends. Multivariate logistic regression was used to model the independent predictors of all reported pain and pain with disability.
Univariate regression models were created for each independent variable. Adjustment was carried out at three levels: age and sex (level 1); age, sex, BMI, and Townsend quintile (level 2); and age, sex, BMI, Townsend quintile, and additional pain sites (level 3). The following independent variables were considered: age, sex, BMI, Townsend quintile, south Asian ethnicity, housing status (owner vs. nonowner occupied), and living alone status. BMI was categorized using the World Health Organization definitions (i.e., Ͻ 20, underweight; 20 -24.99, normal; 25-29.99, overweight; Ն 30, obese).
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Phase II. Intensity, disability, and chronicity-stratified prevalence estimates were generated from the phase II data in several stages. As the phase II data represented a skewed subset of the phase I data, phase II probability estimates were modeled back to the phase I data and then extrapolated to the Health Authority population using direct standardization. The phase II probability estimates were calculated using multivariate logistic regression, followed by the "predict" command. The logistic regression models identified independent predictors of pain stratified by intensity, chronicity, and disability.
The (population) attributable fraction was calculated using the "aflogit" command, which estimates the proportion of cases in the population that can be attributed to a factor (or group of factors) having adjusted for covariates.
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Results
Phase I
Prevalence of All Reported Spinal Pain and Spinal Pain with
Disability. The response rate to the phase I questionnaire was 78.5%. Of the 4515 responders, 1481 reported spinal pain, with 960 identifying this as their predominant pain site.
People with back or neck pain were more likely to have an mHAQ Ն 0.5 or Ն 1.0 than those with no pain at any site ( Table 1 ). The association was strongest for back or neck pain with work disability; around three quarters of people in this category had an mHAQ score of 0.5 or greater. In phase II, the proportions with mHAQ 0.5 or greater were also high for disabling back pain (58%) and disabling neck pain (45%). These results validate the use of mHAQ 0.5 or greater as a marker of disability in people with spinal pain.
Approximately 24.5% of women and 21.3% of men in the Tameside population reported back pain for at least 1 week in the last month ( Table 2 ). The equivalent figures for neck pain were 16.5% of women and 10.7% of men, and for spinal pain were 32.2% and 26.4%, respectively. The prevalence of spinal pain with disability (mHAQ Ն 0.5) was substantially lower. The prevalence of spinal pain, in particular neck pain, was higher in women than men. Neck pain with disability was almost twice as common in women as men.
The peak prevalence of all reported back pain was 65 to 74 years in men and 45 to 64 years in women (LR 2 test for interaction, P Ͻ 0.001). There was strong evidence of a gender difference in the age-specific prevalence for back pain with disability (LR 2 test for interaction, P ϭ 0.007). By contrast, there was no evidence for an interaction between sex and age group for all reported neck pain or for neck pain with disability.
Most people with back (74.8%) or neck (88.7%) pain also reported pain at other sites. Women reported pain at other sites more often (90.2% for neck pain, 78.5% for back pain) than men (86.4% for neck pain, 70.1% for back pain). The most common additional pain sites for those with neck pain were the shoulder, the back, and then the knee, and for those with back pain were the knee, the shoulder, and then the neck.
Predictors of Spinal Pain. Female gender, increasing BMI, increasing deprivation, and living alone were associated univariately with both back and neck (all reported) pain, and not being an owner-occupier was as- sociated with back pain. Female gender lost significance following adjustment in the back pain models but remained an independent predictor in the multivariate neck pain models. After adjusting for age and gender, south Asian ethnicity predicted back and neck pain but lost significance when adjustment for additional pain sites was made. The associations of BMI and Townsend quintile with back pain persisted after adjustment, whereas these associations with neck pain were lost after adjustment for additional pain sites. A similar but stronger pattern of predictors was seen for back or neck pain with disability (Table 3) . Obesity (BMI Ն 30) was a stronger predictor of back pain with disability than of back pain alone, and remained significant even at level 3 adjustment. Obesity was a strong predictor of neck pain with disability following level 2 adjustment but completely lost significance following adjustment for additional pain sites (level 3). Deprivation independently predicted back pain with disability at all levels of adjustment, whereas this association with neck pain with disability lost significance after adjustment for additional pain sites. South Asians were 3.25 times (95% CI, 1.58 -6.68) more likely to report back pain with disability than whites and 5.35 times more likely (95% CI, 2.23-12.80) to have neck pain with disability than whites after adjustment for age and gender. Living alone predicted both back and neck pain with disability, but significance was lost following adjustment for age and gender.
The associations for spinal pain with work disability (confined to those younger than 65 years) were similar to those for mHAQ Ն 0.5 and were generally stronger ( Table 4 ). An association between deprivation and work disability was found in both back pain and neck pain sufferers, and this association remained highly significant even at level 3 adjustment in both back and neck pain models. A nonsignificant trend was seen toward women having a greater risk of work disability.
Body mass index was a strong univariate predictor of all three definitions of both back and neck pain. For all three back pain models, BMI remained significant following adjustment, whereas for the neck pain models, significance was lost at level 3 adjustment. This finding suggests that BMI is associated with back pain but not neck pain per se. Obese people (BMI Ն 30) had a much higher prevalence of spinal pain than people in the other three BMI categories. The age-sex adjusted odds ratios for obesity were especially high for pain with disability models. With the exception of all reported neck pain, underweight people (BMI Ͻ 20) had a higher prevalence of spinal pain than people of normal weight, but these differences were not significant.
Phase II
The phase II response rates were 83.7% for back pain and 85.6% for neck pain. Allowing for the sampling design (Table 2) , approximately 12.7% of women in the population had intense back pain, 10.7% had disabling back pain (Oswestry Ն 25), 12.3% had chronic back pain, and 6.2% had intense, disabling, and chronic back pain. The figures for men were lower: 9.4%, 7.3%, 10.5%, and 3.9%, respectively. Neck pain was less common. The prevalence of disabling spinal pain rose sharply with age; the rate was approximately 4.5 times higher for women 75 years and older compared with those age 16 to 44 years, and for males, the difference was over 3.5-fold. Approximately half of all reported spinal pain was intense, half was chronic, 40% was disabling, and 20% was intense, disabling, and chronic.
Regression models were used to identify independent predictors of pain intensity, chronicity, and disability (Table 5) . Small numbers precluded analysis of some variables (such as south Asian ethnicity). Age was the only significant predictor of any category of neck pain. Gender was not associated with any back pain category. BMI was a strong predictor of intensity, chronicity, and disability among those with back pain, while deprivation was a strong predictor of intense and disabling back pain. These associations remained after adjustment. There was no association between deprivation and chronicity. The underweight BMI group (Ͻ 20) had a higher prevalence of all the categories of back pain than those with normal BMI, and the highest prevalence for each back pain category was again in the obese BMI group (Ն 30). The strongest association with deprivation was found with disabling back pain (Oswestry score Ն 25):-quintile 5 versus 1 adjusted OR ϭ 3.65 (1.82-7.33). The (population) attributable fractions show that nearly 30% of intense, disabling, and chronic back pain can be attributed to abnormal BMI (either overweight or underweight), and nearly 40% can be attributed to deprivation. Fifty-seven percent (95% CI, 19 -77%) can be attributed to the combined effects of BMI and deprivation.
Discussion
This is the first UK study to investigate the prevalence and predictors of clinically significant (intense, disabling, or chronic) spinal pain. It had a cross-sectional design and therefore was limited in its potential to assess causality. However, an important innovative aspect was adjustment for the confounding effects of additional reported pain sites. In the United Kingdom, the overwhelming majority of the population is registered with a primary care physician, so conducting surveys using general practice registers is virtually equivalent to sampling from the general population.
Although the associations for back pain were stronger than for neck pain (Table 1) , there was evidence to validate using the mHAQ score as a proxy for disability among spinal pain sufferers.
The intensity, disability, and chronicity stratified prevalence estimates (Table 2) provide an indication of the proportion of all reported cases that are clinically relevant. The prevalence of spinal pain with disability has a different age profile from that for all reported pain. The prevalence of pain with disability continues to rise with age, whereas all reported pain tends to peak at younger age groups. This finding has important implications for health service planning, especially given the aging of the UK population. Badley and Tennant 22 found a similar difference between the age profiles of all reported and disabling joint pain.
Despite the large number of epidemiologic studies that have assessed the association between obesity and low back pain, the evidence of a causal association is equivocal. 23 We found a significant and independent association between obesity and back pain. However, the association between obesity and neck pain was lost at level 3 adjustment, suggesting that it can be explained by subjects who have both back and neck pain. This was confirmed by adjustment for back pain only (rather than all other reported pain sites). The Mini-Finland Health Survey also found a weak association between being overweight and neck pain prevalence after adjustment. 24 The authors concluded that this new finding could reflect an indirect association with a true (but as yet unidentified) causal factor. Our findings suggest that the true causal factor could be comorbid low back pain, because BMI was strongly associated with increased levels of intensity, disability, and chronicity among those who reported back pain, and because over half of subjects who reported neck pain also reported back pain.
Our findings also provide strong evidence of an independent association between deprivation and back pain with disability (both mHAQ Ն 0.5 and work disability) and neck pain with work disability. The relation between socioeconomic factors and back pain has been extensively researched, 25 but to a lesser extent for neck pain. It has been suggested that chronic low back pain has become a diagnosis of convenience for people who are disabled for socioeconomic, work-related, or psychologic reasons. 26 This may explain the especially strong association between deprivation and back and neck pain with work disability. Studies from Finland 24 and the United States 27 have found that chronic or disabling neck pain is associated with previous injury to the spine or shoulder (especially from road traffic accidents), with comorbidity, and with stress at work.
The strong and independent association between spinal pain with disability and south Asian ethnicity is a new finding. The small number of south Asians in the sample (n ϭ 71) precluded more detailed analysis. A further study focusing on people from ethnic minorities has now been conducted in Tameside and inner city Manchester. 28 In conclusion, this study provides generalizable estimates of back and neck pain prevalence stratified into various categories of severity. We have demonstrated that BMI is an important independent predictor of back pain and its severity, and that deprivation is an important predictor of disabling back pain.
Key Points
• In this survey of the general population, approximately 20% of all reported spinal pain was intense, disabling, and chronic.
• Adjustment for additional pain sites enables assessment of whether observed associations were with spinal pain per se or with other reported sites.
• Prevalence estimates for significant pain are of value for service planning and needs assessment.
